LET TER EFFECT OF QUINONE DERIVATIVES ON THE HYPOCALCEMIC AND LEUKOCYTOSIS-PROMOTING ACTIVITIES OF SALIVA-PAROTIN-A To the Editors:
So far little has been known about the interaction between quinone derivatives and protein molecules. The authors (Ueki and Hayashi, 1962a, b and c; Ueki et al., 1963) reported that p-benzoquinone (BQ) and p-benzoquinone monoxime methylether (QM) had different effects on the activities of insulin, glucagon and insulinase, and that these two quinone derivatives interacted with the molecule of bovine plasma albumin in somewhat different manner. In the present work, investigations were carried out to find interactions of BQ and QM with salivaparotin-A (SPA) and their effects on its hypocalcemic and leukocytosis-promoting activities. A mixture of SPA and BQ or QM, at a ratio of 1:2 in every instance, was used immediately after mixing throughout the work. The hypocalcemic and leukocytosispromoting activities were assayed in rabbits weighing 2.5 to 3.0kg after 12 hrs. fasting. Sample solutions were given by a single subcutaneous or intravenous injection. Chelate titration was used for estimation of the serum calcium.
Paper electrophoretical examination was made on the mixtures of SPA and BQ (SPA+ BQ) and of SPA and QM (SPA+QM) QM) in a citrate (pH 3.6) and a veronal (pH 8.6) buffers. The protein was stained on the filter paper with bromphenol blue. The results are shown in Figure 1 . In the citrate buffer, two spots were observed on each electrophoretical pattern of SPA and SPA+QM, whereas only one elongated spot was detected on the one of SPA+ BQ. The distance traveled by this elongated spot was almost equal to those by each main spot (shaded) of SPA and SPA+QM. In both cases, a faint spot (circled) was detected ahead of the main spot. This may be due to a trace of an impurity (or impurities) contained in SPA. Since its content was small, less than 10%, it seemed unlikely that it affected the results of the present experiment. In the veronal buffer, also two spots were observed on each pattern of SPA and SPA+QM. SPA+ BQ, on the contrary, presented only one spot which migrated to the positive pole faster than either of the two main spot of SPA and SPA+QM did. This may suggest possible interactions between the molecules of SPA and BQ, block of the free amino groups of the protein, for instance.
The result of the bioassay for the hypocalcemic activity is given in Figure 2 . Four hrs. after the injection, SPA+QM QM caused a depression of 9.3% in the serum calcium level, whereas SPA and SPA+BQ produced those of less than 6%. These values of the depression are usually observed even when no treatment is given to rabbits, and practically considered to be natural fluctuation. After 11 hrs., SPA+ BQ and SPA+QM caused depressions of more than 11%. The maximum depressions, 8.6 and 13.0% caused by SPA and SPA + BQ respectively, were found 17 hrs. after the injection, and that by SPA+QM, 11.6%, was after 11 hrs. QM and BQ which were used as controls did not depress the serum calcium level more than 6% at any time.
SPA produced weak leukopenia followed by persistent leukocytosis 2 hrs. after the subcutaneous or intravenous injection. The results obtained by subcutaneous injection are shown in Figure 3 . QM and BQ caused only transient leukocytosis. SPA+QM, on the contrary, produced delayed but strong leukocytosis after weak leukopenia. This tendency was more prominent with SPA+ BQ. The transient leukocytosis caused by QM or BQ is considered to be a non-specific one, which is overcome by the initial leukopenia produced by SPA when they are given simultaneously. It is of interest that the duration of the hypocalcemia caused by SPA was shortened by QM. Reverse phenomenon was observed with the hypoglycemia produced by insulin when it was given to rabbits with QM by subcutaneous injection (Ueki and Hayashi, 1962a) . This might be due either to the structural difference between SPA and insulin in the sites, with which QM combines, in or near the active centers of the protein molecules, or to the different effect of QM on the absorption of SPA and insulin in the body. In both cases, however, the responses themselves were strengthened by QM. BQ delayed and enhanced the hypocalcemic as well as leukocytosis-promoting actions of SPA. Contrary to this, BQ ex- 
